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Pfépafétion of Flakes The present invention I aﬁes.to a-prbCESé'fb“ the ‘
preparation of cereal flakes. 5 The traditional manufacture of cereal
fl akes by extru- sion conprises the foll ow ng st eps: 1) The mxtura&zx( 5%

cereal flours and other ingredients 10 is introduced in t

ext ruder - cooker. srhbeogonis pradxefd ect of the tenperature and _pressure,
the m xture becones Eﬁernnplastlc Z2) The m xture is extruded through
circular orifices 15 where t he dough undergoes an expansi on

caused by the sudiiee presenteinmamtmuh(nntszswmovappnoéessation of the
water and a rotaryogng§§ ﬁg %QQ£$ (gklég{égf %ﬁgg grai ns about the

size of a small pea age he grai ns contarn about 20
~ 16% noi st ure. 3) The grains are transported to two grinding rollers mhlch

flatten the grai ””f’héot&QﬁP.ElWﬁ'a'l' RME A d ke %@p@ergél"flaigﬁ byakst Ry

. then optionally be spri ed with_an. riate solution (flavours,
_.sugars, salt, 0|I51QBtEPm°§&ﬁ§5eﬁP% QRﬁkﬂ&;QQmﬁﬁ?H@ in an oven e.g. gas,
“electric in which the tenperature dimnishes 30 progressively.
The resi dual nnls%yre ntent .is fr 1- 3% ng?ave de gﬂ a dlfferentt
met hod where the hi xt uUFRSoPLEENTS Hh AR Ee% ?ﬂﬁéﬁn Gh APPrEsplents
slit-1ikKeori- 35 isf ineérbdugied in su;hearabmm&élrmbbdn nValees thent r ol

of density by stretching gad A" Q¥sies (P PN LAPLrAANRE- ah89B essure”

the mixture becomes thermoplastic.

_ 2) The mixture is extruded through circular orifices
15 where the dough undergoes an expansion caused by
the sudden preséure drop and consequent vapouri-
sation of the water and a rotary knife cuts the
dough into spherical grains about the size of a
- ... small :pea. At this stage, the grains contain about
20 16% moisture. |

3) The grains are transported to two grinding rollers
. which flatten the grains to their well-known flake
shape. '
25 . . :

4) The flakes may then optionally be sprinkled with an )
appropriate solution (flavours, sugars, salt, oil, QW
water, gums etc.) before roasting in an oven e.qg.
gas, electric in which the temperature diminishes

30 ' ' progressively. The residual moisture content is
| from 1 3%.

We have devised a different method where the mixture of
cereal flours is extruded through a flat slit-like ori-
35 -fice to give a strand which method involves control of
' density by stretching and provides two important advan-
tages:



a) tretchlng controls the density and pres@rves the flaky | ayered,
cruﬁbly texture of the strand. If a simlar density is obtained by flaking,
tt hgAt ext ure becones too hard and abrasive. 5 b) The noi sture content of

t he fl akes |nned|a ely after, formati that, of the tradj-
t1'onal "nethod" andal he’ SEGPRGNLAR FREFEPOFCERE aReLEYoang,PrereEvesatbey
time. 10 AeCordingly; figkpres ei:ednveﬁtmbmyptextdge afptheesaraﬁd the a
prepar ation of.-cereal flaki g ng EE extruglng a,.doug gs g

el evated tenperature FPHM-AAL e FPﬁH Y- 18oRBFAEARALEE Hg?l e LexEure e
orifice 15 to fobeuamegxaoedhdrdndndu&beds$Veand ‘which is stretched
untll t density is.from75to 200 g/litre to achieve the desired flaky

efunbly Texture then cut into-the fi- nal individual:flakes which are
’flnally roasted. BY  The ﬁbespuneesenbéntheflthenflakeSSlmpedmaably to any

ki nd of dough SU|tabIeagg%ﬁefggﬂatggabisegbaﬁﬁlﬁglgogﬁhggoglEﬁgrtggaliweet

or for savoury product s re- be prem Xe
for example, in a screﬁﬂﬁﬂiermﬁﬁboﬂhénér§h¢xdtﬁéﬁglﬁﬂﬂo&b@@&fpﬁﬁobs g5 25

per. The dough prenix pp¥gbgutedni At pelitife@Xtimder - - cooker at a flow rate
e.g. fro. QQ}O to 100 kg/hr., which is controllable, for. |nstance by neans

of a scr at the base of the hopper. Water can be added to the mx- ture
usual ly in an anopetosliihgliy,t bhe prebgnveigheneion3pProvidest keproeekie

Veborabi e of I or EoELHAE" pEEBRERCRAY gk cHEBRICF1ARRECkbECR BB fRes
ext ruder - cooker texhpudingt acddughecatoancepensted. tanperatyreufirpm ancam

may be injected 'Qi&fﬁgeQLEOBRePaEhEXuE P'%ﬁ@nOE athes3it-1ike WRli%icelNi s

bagsting with steam |ng e pressuré and can

i nor easet %Le capakPt fOBR ap £¥P8DIS and puffed strand:which is stretched
until the density is from 75 to 200 g/lltre to achieve
the de51red flaky crumbly texture then cut into the fl-

nal individual flakes which are flnally roasted.

20 .The;process of the invention is applieable to any kind
.0f dough suitable for expansion by'extrusion'cooking
--either for sweet or for savoury products. The ingre-
dients of the dough may be premixed, for example, in a
screw-mixer and the premix then introduced into a hop-
25 _ per}_The dough'premix.may be fed into the extruder-
gcooker*et a flow rate e.g. from 10 to 100 kg/hr., which
LQ: is;contrellable, for instanee, by meénszdfﬂa screw at
. 'the base of the hopper. Water can be added to the mix-
_ _ ture:uSuelly.in an amount of less than'5% by-weight ei-
30 ©  ther in the hopper or in the extruder-cooker and, if
- desired, materials such as vegetable*dilior a sugar sy-
rup may be added at the opening of theé'extruder-cooker
- to modify the degree of expansion. Ad?antageously, steam
_ may be injected instead of, or partly in place of, the
. 35 - . water.: This boosting with Steam aids the- cooking, bullds
' up- the pressure and can increase the capaclty by up to
50%. B



. 2.5 netfes. Rol FeA¥imge theoextrusion nozzle is

- 3 - The dough becones therrmpl astic in th-e3extfuder cooker "and' S
extruded through at least one'slit like orifice. There may be several
orifices e.g. from2 to 20 and each orifice my conveni ently have a depth‘s{

of from0.1to 15 mmand a breadth of from5 nmmup to. the breadt h -
‘of the extruder &hg§. dpugh B’G"PB‘QfOGhﬁﬁm%td-lq Wn tghe TUAss 'Imliﬁlrfrce '

o e o B b o “ﬁ‘*"%ﬁm 5
W o e str or st ance re of fro

S hbPe when 10Hre" ey B2 SR8 BhS3YALe (0B 1P S0 W g pch
the flakes. Howeorifick nayi cen,venmdthwadtavew dsptlp di) ik rﬂnlfvrmaupon
the strands are t r ef he
| ongi tu%I nal Iy aﬁ'@ rgng’vg’t&%gid)e}lbé)ﬁ?r}ﬁnf r*?,' Q{Pe cs’i[IFTEil'le gn é]agi&f (ﬁﬁ o
strands of doughexsruder Eegyi: ﬁgqm@f)em a&%mﬁﬁr@n@lﬁuanmy dem ambu:t
10 to 25 metres pgp Eritige AL Erofx0.uy ¥b 0.v5 WPARIR ruhdid Iod aid and

achi eve t e-

of dough is stretched to _reduce the expansion to

sired density of OEAEirraRePends om ithe)desinad widtdmah the wkrapd; {FQE and\ o
eSpeCId al l'y L r orr} 1ﬁchﬁcé25agbhﬂehﬁQ:}b@°ﬂ)Yf&dﬁﬁllfw tswtzot Edae fst rsagi;&um qﬁhémed \
expan e and pu Lran ou n e extruder. is carrie

out by %crea5| nSj?‘Fh(? %Pn(.besﬁ?'%nc?%ql}’ 3::}] LOR ToBm the, .\
fold and is pref eu.akb;.caoweedrquuf\mddsned,mthsnhﬁeadmpm|hm up to .
General ly, after trus e St :
transferred to a%;slbklﬁ&rl\'dhﬁgrgﬁi‘%%n ﬁ%n%e&a% &Hésg%/e’s éﬂi& atg%'%eam

strand and preveshing: oralsttampingiebaths mm@nalhnmdstnamY

bel t or adj ust abkg EghhCkhecFlaKdiialine dfdadlich A SErRdd RdsustET

orifice nd the cutter 1s . from1l tq 3 netres and‘Psrueglelablzy fraobn;&tS]_éoto_

25 metre_-_s .per m:.nute.

After extrusion, the expanded and puffed strand of dcugh' :
is stretched to reduce the expans:.on to ach:l.eve the de- .
20 s1red dens.lty of the flakes, which is preferably from 80
' to 160 g/litre and espec:.ally from 100 :to 125 g/l:.tre B
before being cut. |

The stretchzng of the expanded and puffed strand of _
25 ~ dough leaving the extruder is carried out by 1ncreasrng -
- the speed of the strand, . usually from about 1.25 to 2.;-
- fold. and is preferably carried out with a- mlnlmum of j:&ﬁ
_compressxon. Generally, after extru51on, the expanded
, _ and puffed strand of dough is transferred to any klnd of }
30 means which serves to ‘support. the strand and prevents 1t
falllng.under its own we;ght,.such:as,a conveyor belt or
adjustable rollers etc.'Usually,'the’distance from the
~extruder orifice and the cutter is from 1 to 3 metres )
_ _ - and preferably from 1.5 to 2 5 metres. Rollers are pre- 5_
35 . ferred to.a conveyor belt as a ‘supporting means because o
| they can be more readily cleaned and cooled ‘to. prevent
'stlcklng of the hot extruded strand to the supporting
means. When a conveyor belt is used to support the



35 - ferred to a conveyor belt as a suppeorgisg neans because they can
be rore readily cleaned and cool ed to prevent sticking of the hot extruded
@tr@nd to the supparting means. \Wen a conveyor belt is used to support the
-4- strand, it is possible that, by choosing the appropriate speed, the -
conveyor belt may strandh itels Possible thet apoy oghoes inglethe t gppropeiate

the stretching |s | t meggf

i nt-roduci ng' 5 égfe e%aanﬁ%é%%% lgg%tér.%ﬁd l? %g ?&%eﬁé‘tﬁhe
nip of a pair-of APRERFIRLS slersityotHewever: the pseretPRiRg W §|PrafeEase
the speed of the {BRPc4Predrasd Efeaiércﬁ@@i:héhﬁéaﬁé eﬂmst me:é@aabngs

Ters shofl d be- s TRRIARS W EA T LR 1O (ROUTH P THRE L EBR GRIR
?engls! blt gaz hszif)amﬁfd ptmtmrd:sssmﬁléim rl@lm:trs atasapéimeatli speédso
sonme by the pair h]s#tf "i‘ﬁ}#%?$€? Sﬁ{%_y%i%g#l?}?y?%@ igé’{?{&yé’é $ %{%%%gare
transported from tqleeebmr uchan tthath et uwhich m%owhalsm%tt‘metlrbm 15 to
50, preferably fromgaf tp ﬂ%@@or?sc%en t'aemggr?m f é%é‘ﬁbééﬁ gﬁé rol-

m nute. The cuttln I's carri ed out h esire crum

bly textdPe is achienechonld He FmaklenoNShet el NI . taobe
instance, it is p@@ﬁé&cﬁué@%ﬁ@%é@'éo mS11 etisdt n&m@tiﬁﬁal OcEmpEEseibn

the cutting by the nof cosorc tin
possi bl e for one c‘bggébe gt e"s:/%?sgéf? {:Ba§5some
stretch and cut tl’eetmmtmng nna!fll}mél med mwtrhyemarqonmeylerehelnean@e

approprl ate di sta &}leoflpél;g%& -E‘fl ‘%)I }g{ tHx? %gﬁ&%r N9 ﬂ eta)é e

and/or the appropria ran 0 ensure e ri
of brittHéness. Hekxands mmwmdtMmttmd%xuuder to the cuttlnq

means at a speed of from 15 to 50, preferably from 20 to
40 and especially from 25 to 35 metres per minute.

_ . The cutting is carried out when the desired flaky crum-
20 . bly texture is achieved and various cutting means may be
employed. For instance, it is possible for the pair of
stretching rollers to carry out the cutting by the pro-
vision of cogs or cutting edges. It is also possible for
_ one cogged roller positioned above a'conveyor belt to
25 stretch and cut the dough, in which case it is necessary
to determine the appropriate distance of the cogged rol-
N ' ler from the extrusion nozzle and/or the appropriate
temperature. of the strand to ensure the right degree of
brittleness. However, advantageously, the strands of
30 dough pass through the nip of a pair of cutting rollers
at least one of which is provided with cogs. Since a _
small degree of compression of the strandsldoes occur as
they pass bgtween thé stretching'rollers, advantageously
_ the speed of the cutting rollers is about 10% higher
35 . than that.of.the stretching rollers to compensate for
the elongation produced by this compression.



30° | dough pass through the nip of a pmﬂ'xﬁ'cuttlng rollehs at Ieast

[ XX

5 ’,‘ :

one of which is provided with cogs. Since a small degree of conpression of
the strands does occur as they pass between the stretchlng rol lers,. -

d t ly t d.of . the.cut oll ers is about 10% hi her 35
Fhan t hat Cof 1 he CYTEUERLBEFARAS: Which bRvenaniidch Sl /taighabot the

produced by this ﬁnmpleflahes onl@xheededosbeatt Wiiatisviense whii? equm
. to that of.the f K n n transverse e stran
tﬁat Zreomndes than 53 §n§§%g|£¥e ?§q8% §B§€r§§F ACxRe im%}aﬁy(ﬁ# HFEFETH
| ongi t udi nal and &laken8a¥rbe sut both dir actlmm:l.ttmdu.lmaldemdai tszrz-msv@rge
by two pairs of Qﬁireétf&nr€5lfpé w@s&QeaUQ&QePre% éﬁﬁﬂﬂ% £ ut=
b a S|n t9 %

| ongi tudi - nally apd trapnsversely consecutive
nmeans with the ap‘b%%ma%%eﬁﬁtwhhshpponpheorf @ftanmmecstr@nﬁ@s rlqngltudl-

cooperating rol |ﬁ§1§’h§ndutraﬁ9v§§:se@y conse%%:.%l‘s)h %'} b} é to-
produce fl akes of_the, de- and si ze. ,Si.nce. hot extr :

strand can. heat LﬁPY?&P%UW??ﬂﬁ V&Fﬁnge PPPanFﬁ&GPtEHFWA9QMRER§R;QxKﬁ¢ﬁg'

means to 15 ikseantagp aeprae.rabur e?%erhtlh@ reldelel @hf%dﬁé&é@f‘t o
stickin f the f e e pressure reqyire Q. C

strand. ?épusuall $$$ §$5§higﬁlé EY§ﬁ}afhe foPEPRES. #ﬁ5ﬂ$(ﬂft fq%mes |
at the 20 = . ooiredgshapgeand sdael.ly from5 to 10% preferably from6

‘to 9% by weight. The cut flakes may then be roasted to a noisture content
of fram1l to 4% eferabl y ' from2 to 3% by wei ght. 25 Convéniently, the .
roasting is canwégp ertthe hey essruded: sshand. seanbeatoupetheplaittiingn

electric, gas or rﬁxepgoAggeﬂsmg\Bo%aavéeFoL $HBYARUEBINY ilind &d70C,
for froq%S to 7 WEHUt the teﬁﬁéﬁét%re o% the rollers below 60° to prevent

stlcklng of the flakes to the. rollers.

'The pressure requlred to cut a strand is usually from 50
to 150 kg/cm. The moisture content of the flakes at the
20 L cuttlng stage is. usually from 5 to 10%, preferably from
o jHFG to 9% by welght.- : ; : S

The cut flakes may then be roasted to a moisture content

_ :of from 1 to 4%, preferably from 2 to 3% by welght.-_
25 L o _ : L L

. Convenlently, the roastlng is carried out by any con--

:H_uventlonal means, for example, in an electrlc, gas. or “

“hJet -zone oven with an oven temperature f£rom 120°C to

a_f170°c for from 5 to 7 minhutes. Afterwards, the flakes

30 h"lmay be cooled, for instance in a fluldlsed bed.

_ g;i"

The thlckness of the cereal flakes is- usually from 0 5
to 2 S mm, more usually. from 1 to 2 mm:

- 33 _ 7 an apparatus which may be used for the L
| preparatlon 0f cereal flakes - d'-. comprises an extruder-._

~ cooker havrng at least one thin, flat, slit- llke ori-

flce, means for stretching strands of dough extruded



330 " may be cooled, for instance in a fl-igli-sed bed. The thickness of
the.cereal flakes is usually from0.5to 2.5 mm nore usually from1l to 2
35 . An apparatus which nay be used for the
préparation of cereal flakes conpri ses an extruder- cooker havi-ng at
| east one thin, fifxom dhe gxtradsn-cookear,, feawting means i ¢uh reheds of

dough extruded  stéetihed ISteandy Yo FANKYs Fad Y MdihsTHHES ztéaéutné he

stretched strands h@; flakes and a neans for roasting the flakes.
The stretching_ne &F‘be capabl e of achieving a density of fron175 to
200 g/litre, usually by I ncreasing the speed of the strand | eaving the

extruderghy from 5.t.0.2-- faold. .Th r et chi means y he a pair
of stret Chl ng rol Iq‘g‘% %&iﬁ%“ﬁ&ﬂ%ﬁ’é’ﬂdﬁ%’% i e'st’ lfqv@é‘%fapt he
ext r uder - cooker adapIsa.d:yt ofalfrom 7% tst 1200dg/1d gress usvaligh byhdndneasihg
adapt el o atet%te % géae%fs%fhé @t g‘ Q.eiv:ﬁ%hg: serves to Slfpport 15

appropriately. The rovi
t he strands of do@@@ué-xtlr ek r%'m@@-eﬂ)%ﬁmm neEags mat @ a

CO_nveyor bel t or 'ii&%robf”%rt%eﬁ:@ﬂiﬁga'&'ﬂlféi@ %Io%iti*&ﬁ:é&“ddvﬁ&ﬁ?’e%?@ JE%HE a
pair Epttlng rol | ers agﬁg 20 all ow.-the stretched strands

of dough o pass OFi&IGe trhep%utd&rclﬂ"% adantede 5 @l $he neans
of cogs or cuttingtedads o sseaﬁirm QJ‘het Iiﬂ.poaufd @ldaptidd R rmsda&res a5

When t he extruded _stran W, d at_.of _t na

the cutting means & $P&&: F@%ﬁﬁ e ttf‘? r#lr- elsgy'rﬁf“{snég qﬁeéﬁ’g‘t h

of the final flake. However, when the extruded strands have a MAdth greater

than‘_ that of the fhagle Ha%%ls%_ 3P PrYA ded hedhs which serves to support

o~ 15 the strands of dough extruded from the extrusion cooker,
for instance, a conveyor belt or one or more adjustable
rollers.

The cutting means may be a pair of dutting-rollers adap-

20 ted to allow the stretched strands of dough to pass
through the nip and to cut the stretched strands by
means of cogs or cutting edges on at least one of the
pair of cutting rollers.

25 - When the extruded strands have a width équal to that of
' the final flake, the cutting means is adapted to cut
L them transversely to the desired length of the final
- flake. However, when the extruded strands have a width
greater than that of the final flake, a separate cutting
30 means may cut the strands longitudinally. Advantageously
a single cutting.means with the appropriate cutting pro-
file may be provided to cut the strands both-longitudi-
nally and transversely e.g. by punching or stamping, to
. produce flakes of the desired shape e.g. a pair of coope-
35 rating rollers one of which is provided with alveoli
having cutting edges of the required shape. In addition,
when the éxtruded strands have a width greater than that
of the final flake it is also possible that the cutting



. s o
30 means nay cut the strands |ongitudigally. Advantageously a single

cutting neans with. the appropriate cutting pro- file may be prOV|ded to_cut |
t he strands both Iong|tud| nal ly and transversely .e.g. by. punchifig or % =<

. stanping, to produce flakes of the desired shape e.g. a pair of coope~ 35
rating rollers ameams abomé maypservdedovsthbetbheehe: B%raﬁﬁsCEEhHE& 1dges.

h t ruded st dt h
o ot i o S AEse S UL R 20 1 08 UBRARE RN 18IS Saleny
-7- neans al one thg cutting onganstadvahtageously compeiseg ahpatis:eaff a
stretching rO'|EE&prFEtfﬁﬁqéﬂttiﬁgtPofléf eonehs CthEﬂg}geﬁgggﬁgegf whi ok

- advant ageousl y conprlses apar o coogera INg-ro
is pro% ded 5 Wit %Y?Plal- Rayingcukting: e ggSeggeshef refuireduishape =

shape but whi ch W wHicietaty @E@étoﬁytxhéaﬁs‘tbf”GhédGﬁEtiﬁﬁpedPSQ haggit '
‘the strands transv rseé¥ bei.ng offset rela- tive to simlar -cutfing_edges

of laterally adj" i Strands hransveragly ReingorELRrs: neda-a
strand is 10 tlveuto(similamsu@tsﬂhq édgGSYOﬁnEateﬁBllyna&baéEnﬁaﬁi-a L

e ansver sory.  TRAR o, b SAEHEL L' LES RIS WREER oF 87 sfRahil 1o

tenperéﬁhre oftnnt(nut|t@pnswézsslﬁeabwaﬂrromett;meeven;whhehfbabesaf'.,
sticking to the gaﬁlt St e L | 19 e gieyeéshe&%h;pat BEEpREOBagE]

by col d wat er-. pre- cautronary neasure rn.case any akes™s
rol- lers there s Qﬂm&ﬁ%m@efﬁﬁh’emw ng such fl akes 20. from
the rollers e.g. a jet of alr tralned in a tangen-. tial direction on'to the

by Toans.of noz Aere neY 185 R Biarfied éoclitd etng Prakbspripere O
conventlifonal,  temperature of the cutting rollers below 60°C to prevent
| the flakes stlcklng to the rollers. Such coollng means
may be, for instance prov1ded by cold water.. As a pre-.
cautlonary measure in case any flakes stlck to the rol-
. lers there is prov1ded a means for remov1ng such flakes
20 _'.from the rollers. e. g. a- Jet of - air tralned in a tangen-_
| ) . tial dlrectlon on to ‘the surface of the rollers or.a
brush' or scraper or an air blow1ng dev1ce e g. by meansfl_
of nozzles. ' '

25 . The means for roasting the:flakes'mayzbe_conventional;
for example an-electrie,7gas or_jet-zohe oyén. : W,

The 1nventlon w1ll now be further 1llustrated by means

. of the accompanylng draw1ngs in whlch

-Figure 1 represents a diagrammatic'side'vlew of a
' _sultable apparatus where two strands are ex--'
;-,truded ' ' |
Figure 2 represents a perspectlve v1ew of part of the'
35 , “iapparatus shown in Figure 1,

- Figure 3 'represents a perspectlve view of part of ‘an
' apparatus where sixteen strands are extruded
and ' ' :



for exanple an electric, gas or jet-zone oven- §he invention will now be
further illustrated by neans of the acconpanying drawi-ngs in which 30
F|q9re 1- represents a diagrammatic side view of a suitable apparatus where
Tmokstrands are ex- truded, Figure 2 represents a perspective view of- part

of the 35 . Flguresa@paratus shown in Figure 1, Figure 3 represents
a perspective view gigpart - 0fré§‘ré§&&€%é‘fsﬁ@8€fvé'¥iéﬁ§ Sfréﬁgﬁlﬁﬁero%lers
extruded and -8-  Figures 4 and 5 represent. ‘perspective _views

cutting rollers the surfaces Fhevﬁﬂ%ﬁﬁﬁﬁﬁe 5.Vﬁ%?hﬁ@aﬁ$o¥lF3t5h59e3r951%ﬁt
the strands both transversel yshaped to cut the strﬁidslmehtﬁﬁaﬂebéfsenyo

the desired shape. Referring t [ res n e appa-
‘ratus con%rlses a hopper (10) riék?+§ﬁé} g%%e Fil?h %gﬁdsﬁﬂ

(12,13), an exit nozzle (14) provided 10 with two slit-like orifices

dough (17, a pai BT REIFR Farfes sf‘%dggff‘é‘? APy Sheoinee’

rollers (20,21) sitrREwes qpmmmeQSfadM¢ppero(1$ £e3n (astmejeprondkel ﬁllh

roove 22) who e‘ﬁﬂﬁf 0 t d : I
?_nt Ovs?x( t0|)r andsS ev?c S%w‘%S nmél% ; pfagr2£?€§gj?£;fggh%§)€i:e§§i:: /
(23, 24) er (23) n r St %%h% 26354 o a
trgnsvgiﬁe% into féiadﬁei d%GQLSEaﬁh ilwlenuh?ﬂmﬁgeﬁtMgn fﬁrmtoﬂﬁeﬁmnd
a brea ou n e ric_o. u ich runs
conveyor belt (28), (ig LﬁCP%%ﬂq%%dgf %%f?ﬁ% (18] f§? 0 sl pal?

of cutting rollers_(zo 21) s1tuated 2 metres from the
orifices (15,16) provided with grooves (22) whose edges
are adapted to cut each strand longitudinally into six
strands, each of 15 mm breadth, a pair of cutting rol-
lers (23,24) roller (23) being provided with cogs (25)
for cutting each strand transversely into flakes (26)
each flake having a length of about 15 mm and a breadth
20 of about 15 mm, an electric oven (27) through which runs
conveyor belt (28), a fluidised bed {29) and a collec-
ting container (30).

In Figure 3, the extruder-codker (11) has an exit nozzle
25 (14) provided with sixteen slit-like orifices (31) ar-
ranged in a circle each having dimensions of 0.5 mm x 15
\_ ' mm for extruding strands of dough (32), a pair of stret-
' 'chlng rollers (33,34), a pair. of synchronising rollers
(35 36) and a pair of cutting rollers (37,38) roller
30 (37) being provided with cogs (39) for cutting each
strand into flakes (40) each about 15 mm in length.

Figure 4 represents the upper roller (41) of a pair of
cutting rollers, whose surface is provided with alveoli
35 (42) whose cutting edges (43,44) are so positioned that
the alveoli form rows in both longitudinal and trans-
-versal directions, for cutting the strands into flakes
in one cutting operation.



ting container (30). In Figure 3, the extru_dg-_cooker (11) has an exit
nozzl e 25 (14) provided with si-xteen slit-Iike orifices (31) ar-
ranged in a circle each having dinensions of 0.5 mMm x 15 nmf or. extrudlr’}g‘ «
strands of dough (32), a pair of stret- ching rollers (33,34), a pair-sof '
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roller (41) of alpaiA6df wittht cugtinlg erdg,esr\/r(@e@jrfvdtereby ptrlterlcieoltjmgh

al veol i e t d 4

the alv oI I form r§é§ :Mr%ggot %g bkﬂfﬁdgﬁgla(tﬂ%(? f‘%oaﬁd’sﬁe \%@%i %@% ﬂ@)
for cutting the ofr datsradly ﬁﬂdﬁ§§n¢na&“§QiH¢|ng operation. - -9- Figure
5 al so represents the upper roller (45) of a pair of cutting rollers whose-
surface is provided with al veo- W th cuttrng edges, (47, 48)" wher eby .
the cutting edgedP(2BPTaLLODrf %PrPg!lA% was made,£ram tthe) fekkawing)ingre=-

of laterally adjagentsalveoli. In operation, a prem- x was made from the _
following ingre- dients: 10 . .- Riceflour - - 58. 7%)M Ik
powder 26%- - -11.8% Cocoa powder - - 5%)Sugar

- 120Q9% Mal t extraBice flour -~ - 13.0% 15 B&.H%ing to Figures 1 and 2

~this premx was fed tﬁﬁaﬂeggga g g§0) ang O: 8ﬁ%3g glp of malt was added.
Xt er-c

- The prenmix was fed to ooker (11) rough an adjus- table-:
screM/feeder at the b§§§°§fPPW§eﬁopper at -a floke5 '

- Sugar - - '12.0% _ . )
Malt extract -  13.08 N
. Referring:touFigures'l.and"z'this_preMix has fed;to”the_'_
~ hopper (10) and 0.8% syrup:of'malt was added.'The premix -
‘was - fed to the extruder-cooker (11) through an adjus-
_ table screw feeder at the base of the hopper at a flow
20 . rate.of 300 kg/hr. and the approprlate amount of water
| ' was ‘added directly into the extruder-cooker (11). The
. mixture in the extruder-cooker became thermoplastlc un- :
der the lnfluence of the temperature and pressure and _
.. was extruded through the orlflces (15,16) as two strands
25 (17¥ whlch expand ‘and puff 1mmediate1y upon extrus1on
into the. atmosphere. At the start-up of the process, an
operator takes the strands which are extruded at 20 m/mln.
. and ensures that they travel 51de by 51de through the o
nip between stretchlng rollers (18 19) rotatlng at. such '
30 .- a speed that the ‘speed of the strands 1s lncreased to 30
: m/min. so that the strands are stretched to ‘achieve a =
denslty of 110 g/litre to give the des1rab1e flaky, crum-
- bly texture, then through the n1p between the first pair
- of cuttlng rollers (20, 21) for 10ng1tud1na1 cutting. by
35 . the edges of grooves (22) and then through the nip bet-
.ween the second pa1r of- cuttlng rollers (23 24) for - '
transversal cuttlng by means of cogs (25) to give: flakes
(26). For cuttlng through the flakes, the shafts of ‘the



%20 rate of 300 kg/hr. and the appropriat@ anount of water was added
~directly into the extruder-cooker (11). The nmixture in the extruder-cooker
becane t hef nopl astic un- der the influence of the tenperature and pressure

f‘amal was extruded through the orifices (15,16) as two strands 25 - (17)
whi ch ‘expand and papper mmellexs| (2@poandx(23}ki arei pressed éownswhéhea At

the start-up of t ﬁ?éf e
extruded at 20 m ﬁﬁ;@ ?hzs%%“gpﬁa%f rﬂégﬁfravgﬁ Q‘g?; S|%e ﬂéo&% t:t he
ni p between stretcﬁhQEP}<ﬂ lers (18,19) rotating at. such 30 a speed
that the speed of the strands is increased to 30 minmin. so that the strands

are stretgched t hi | t f- 110 It to he d bl e -

L aky, o by (RGeS dueR Forends nadte Dok Lahtinbly wefded’! o
cutting E(Z)IZI) er sd(?ﬁaﬁ%gﬁ%hémmtwlmé ﬁcbllleﬂs bl’83‘159), theyheoﬁﬁmﬁ?oto :
rooves an en i in
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fl akes (26). For mntetgttﬁotigﬂ\ fhakés adwts by hehehodllens (23,24)-19-7 _
oG o oy au| 750 B2 PAES® £3RE oAEILHL | SofylObE ™ 96) | ﬁe*‘?lfméiy
have beert9 niti al I%r@utwﬁwtﬁ@ht¥¥@19ﬁlpt%¢ @h@ctw:ewemsz ) forhby
continue to traVe'mﬁkﬁ@é@“ﬂi’é'éﬁréﬁ%@ F&ldBéin htamstufeeﬁonéeﬁngf

the flakes cut by the rollers (2 7 -8% . The_Il ake o] t he
conveyor (28) wherhe (R¥eRo th £nd éﬁé#%ﬁt?%ﬁ%pﬁ?t%ﬂet% BHgh ?a2£%¢egé§?0359en
(27) for 4 m nut esthémetovelie teobeeting dentgin@d( 36\ { eThe efihal hdbs-
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In the embodiment shown in Figure 3, the strands (32)
- which are extruded at 15 m/min. are passed through the
nip between strétching rollers (33,34) rotating at such
a speed that the speed of the strands is doubled thus
20 B stretching the strands to achieve a density of 120 g/litre.
The strands then passfthrough the nip.of synchronising
rollers (35,36) and then through the nip between cutting
rollers (37,38) for transverse cutting to give flakes
(40) which aré approximately square having sides about
25 15 mm long.

J The synchronising rollers (35,36) ensure that the cut-
. ting rollers (37,38) rotate 10% faster than the stre-
tching rollers'(33,34) to compensate for the elongation
30 produced by the small amount of compression of the
| strands as they pass between the stretching rollers,
thus preventing the formation of waves in the strands.

The flakes are then roasted in a similar manner to that
35 described and illustrated in Figures 1 and. 2.

In the embodiment shown in Figure'4, a similar process



15 I'n the enbodi ment shown in Figure 3, thejgtcands (32). mhlch are extruded .

5

at 15 mmn. are passed through the nip between stretching rollers (33, 333 -

rotating at such a speed that the speed of the strands is doubl ed’thus 2
stretching the strands to achieve a density of 120 g/litre. The strands .
then pass throughst¢arrdedoéutytohthatSdesctmbedr&n(?&gﬂﬁksaadamhem bhﬁough

1 akes"(40) "y et Sakrabfioehd plit b8 phEEARCERIIMS, b7 st

mm | ong. The syrmmcdmer ngtawp| the &8%agd) languféakleat ins¢ead: oft itwp

“rollers (37, 38) e 10%faster than the stre- tching rollers (33, 34) to _

conpensate for t e ongatlon 30 . produced by the snmall “anount of -
conpreé%lon of . the strands as they pass between the stretching rollers,

thus preventing metﬁ@r&mawﬂneﬁtmaneﬁnl int Regt éaBO,ISa .’éhmfllaak@&oaeast hén
roasted in-a sinmlar n r to -and i l.lustrated in -

Figures 1 and 2. l?rF?FE?% n%ﬂtggﬁgmﬁeﬁﬁr? arén4 igures LAnG &%
-11- is carried @epttmahabnlszsonebpdlrnofl guteindy zoldlarsxisceged hmt onI y

{l'akes fnSI ol P bk G gand A8 REERRHTSREE £TARER LBA DL Uifn,
sim | al®rocess the csatre'edhbng roliexs aveceﬂ.wdnanem.gmas iLSamc,ause
cept that only Oﬂﬁegﬁb

strand into fl akes anoiES tretching ers are
el i m nat ed. Th|Se¢%e%e€$%§éwbﬁﬁhu§§§r°#§FP§r5945?aﬁa¥h&PVéOPPrG4QF\ﬁtr1

cutti ng edges (4Strad Cis %@@ﬁé&ebrschﬁﬁéd%?ﬁn&vé@&bl?f the adjacent
part is stretched. In thls case, ohe or more supportlng “J
15. rollers may be: present to support the strand between the_:
extruder and the cuttlng rollers.

ZIn'the:embodiments'illustrated”inﬂFiguresfi'and'S the
internal corners of the alveoli 42, 46 may be curved con- |

ZQ _ cavely so that the cut flakes have convex shaped
' . corners. P
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strand S punched or stanped transversely t he adjacent part I s stretched.
In this case, one or nore supporting 15 o roIL$L§_ﬂEM_D§_pLesen¢_to
Support the strand between the extruder and the cutting rollers. In the
‘enbddiments illustrated in Figures 4 and 5 tfg int 'ﬂnu“ﬂ

al veoli 42,46 nmay be curved con- 20 cavely sa “mlt\ml kes

have convex shaped corners. 25 30 35 12 Claims 1.* C¢A profesd for the
preparation of cgreal flakes:which 5 conprises extrudi ng a dough at an
el evat ed tenperéﬁ%?@ﬁirontan extruder-cooker through a thin flat, slit-Iike

orifice to forman expanded and puffed strand which is stretched until the
density is fromy5 t t c e y r
crunbly texture, the?gggogé%g Eﬁr 6‘% r%}f:faﬁﬂo&:dfdvf{ ?eﬂté# ﬁléﬁﬁ ¥ 1§Pe
finally rdasted comprigsep exeradingn dangh atcpa ﬁtlﬁvéﬁﬁtﬂa‘éF@PBEG?durﬁ frem
]E he Sllbt , i ligooraﬁ I ?tﬁaaea-éeakarf "cﬁ&‘bﬁgﬁg al Qr{lnﬁflmt agl;:‘tbiﬂt@ét Brghce
rom o] nmm roces or di o,claim aracte
that, after extrtRibAr®; /B §P&§HH§5$ FgggtFEFEHQ n 1feS ngﬁa
is from80 to 16fngili the. déAsity ids frémpVDCEoszanoglﬂiugetbocaehmeﬁe and
characterised in h et f S r
by increasing tﬁ%éggée% §+§%g i%& 88 &?g%gigagg¥e&5g u?geh clit ih%g eHe
process Xrcordifitnal oindhyidual fnakss whichoare ginallychamstedri sed in

that the stretching of the strand of dough is carried out by |ntrodUC|ng

the strand of dough betmeen :
2.- A process according to claim 1 characterlsed in that

the slit-like orifice has a depth from 0.25 tp 0.75 mm and
a breadth of from 10 to 100 mm.

15
3. A process according to claim 1 characterised in that,
after extrusion, the strand of dough is stretched until the
density is from 80 to 160 g/litre. '

20 4. A pfocess accbrding‘to'claim 1 characterised in that
the stretching of the strand of dough is carried out by
increasing the speed of the strand by from 1.2 to 2-fold.

5. A process according to any of claims 1 to 3
25 characterised in that the stretching of the strand of dough
\_ is carried out by introducing the strand of dough between
the nip of a pair of stretching rollers rotating at a speed
which increases the speed of the strand to a speed greater
than that at which the dough is extruded to exert a
30 @ traction on the dough.

6. A process according to any of claims 1 to 3
characterised in that the stretching of the strand of dough
is carried out by the cutting means.

35
7. A process according to any of claims 1 to 6
characterised in that the__strands of dough 1leave the
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t he n|p of ‘a pair of stretching rollers rotating at a speed whi ch |ncreases f
the speed of the strand to a speed greater than t “ﬂ ough is™ N
extruded to exert a 30 traction on the dough. MIm Im anﬂﬂd : *rv «x
according to any of claims 1 to 3 chemacteri'sed ih that®tHe -
stretching of the strand of dough is carried out by the cutting means.. 35
7. A procesextar@dgrdmzlta) atamy speled cofafxem 10 to 25 mékres/winhseandn.

that the stfandseot (il iy °ribf theléx%gagslerton% Sltle thg g gﬂgf at

from10 to 25 rretres/ are transporte romthe extru

cutting means &t SRegfe&f Fram okf 150130 5'(‘)9%?$eﬂe‘f>e¥‘1ml’ﬁ9te 5

process according to any -of ‘claims 1 to . .Ccharacterised in that the
cutting |s carried qut assi ng_the.stret hed stran s -of. _dough through
FLU T B o o0 R eSS et BRaghg LB aB B Sl {hreuaty
cutting edges. char3cterisqd drethatacher dulug:tngmsaaarrdtéd oh&i by pé.ssing 8
character oo i Bigi P Uuidinslog BEROKEROLHISES B BF' 3LAEy or
claims 1 to roldlemsacatrileesti roneapL H&xm siar @mdcﬁﬁ withhe:dg%ke:

at the cutti ”gc%tt%%xd §d‘détgn5 to 10% 20 25 30 35

10 R . o .

S. A process according' to any of claims 1 to 8
. characterised -in- that the roastlng of the flakes reduces

the mcusture content to from 1 to 4%. o v

15  10. A procese a__ccoz_'ding' to any of claims 1 -td"s_ _
characterised ln that the moisture content of the flakes at.
the cutting stage is from 5 to 10%.
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